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made by allowing the test piece to cool slowly, cutting it normally to the
axis i to 2 cm. from the end which was immersed in the cement, polishing
the section rapidly and etching it for some seconds with a .5 % alcoholic
solution of picric acid. On placing the section thus prepared in such a way
that it reflects light toward the observer, and observing it with the naked
eye or, better, with a simple lens, the "structure" of the zone is clearly seen,
and from the presence and disposition of the needles of cementite, the masses
of compact pearlite and the veins of ferrite, it is easy, for any one who
has had some experience, to draw very precise conclusions as to the maximum
concentration and as to the distribution of the carbon in the cemented
zones, and hence as to the course of the cementation. This method also
furnishes much more precise data than the examination of the surfaces of
fracture of the hardened test piece as to the really useful depth of the
cemented zone.

The examination of the polished and etched regulator test piece can
furnish much more precise results when it is carried out with the micro-
scope. This is possible, usually, only in plants of a certain size, having at
their disposal a metallographic equipment. Moreover, the microscopical
examination requires much more careful polishing of the surface to be
examined. .

Instead of the use of the various test pieces placed in a box and examined
successively, Grenet1 holds (and daily experience confirms fully the correct-
ness of this, opinion) that it is sufficient to place a single regulator test piece
. in each cementation box. In fact, when a known cement is used and the
temperature of the furnace is tested from time to time (for example, by means
of Seger cones), it is possible to predict with some approximation the time
necessary to obtain the desired result; in ordinary cases and for the simplest
and best-known cements, this approximation may be considered as being to
about 30%. Suppose the regulator test piece to be removed and ex-
amined after about two-thirds of the time supposed necessary has passed;
if the cementation has proceeded normally, the state of the test piece will be
that which experience indicates corresponds to two-thirds of the operation.
In this case the operation will be completed in the time predicted. If the
cementation has proceeded with the maximum rapidity, the test pieces will
be in the state corresponding to the final result required, and in this case the
cementation is immediately interrupted. In all intermediate cases and in
those in which the cementation has proceeded with exceptional slowness,
the examination of the test pieces after two-thirds of the time supposed to
be necessary will give sufficient data for an expert observer to be able to judge
satisfactorily how much longer the cementation must still be carried on to
obtain the desired result. In other words, the test pieces used in the way

1 Grenet, Trempe, recuit, cementation, et conditions d'emploi des aciers (Paris, B6ranger
1911).